Prevalence of stress in junior doctors during their internship training: a cross-sectional study of three saudi medical colleges' hospitals Background: Medical science is perceived as a stressful educational career, and medical students experience monstrous stress during their undergraduate studies, internship, and residency training, which affects their cognitive function, practical life, and patient care. In the present study, an assessment of the prevalence of self-perceived stress among new medical graduates during their internship training has been performed, and correlations of self-perceived stress with sex, marital status, and clinical rotations have been evaluated.
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Introduction
Internship refers to the 1-year compulsory supervised hospital training required to obtain Bachelor of Medicine and Bachelor of Surgery degrees in Saudi Arabia. It begins just after the completion of medical school, and it is a year of tremendous changes. The internship is a kind of experiential learning during which recent graduates take the opportunity to apply acquired knowledge and skills from their medical school training to real-world situations, and it provides an opportunity for medical graduates to integrate and consolidate their thinking and actions. [1] [2] [3] Also, it bridges the gap between the medical school and being board eligible for medical specialty training. 4 The overall goal of medical education is to produce knowledgeable, competent, and professional physicians who are equipped to care for the nations' sick community, provide advancements in medical science education and research, and most importantly, promote public health care. 5 The major tasks assigned to medical interns are to provide patient care, register new admissions, and prepare medical records. 6 Newly graduated physicians who undertake an internship appreciate that the internship is the most stressful period in the life of a medical doctor. 7 Stress is a subjective phenomenon that results from an event that produces physical or psychological pain. 8 Stress is a normal part of everyday life; it may either be healthy or unhealthy. For example, feeling a small amount of stress until a solution is reached is known as healthy or positive stress. 9 Healthy stress is beneficial as a coping strategy to keep awareness, balance, and connection. 10 Also, it can help to produce desirable effects such as tolerance of ambiguity, self-confidence, and maturity, and it may stimulate the acquisition of knowledge and skills. 11, 12 However, unhealthy or negative stress, which is referred to as excessive stress, can interfere with efficient learning, impair memory, increase anxiety, decrease sleep, cause eating habit-related problems, lead to accident proneness, and decrease problem-solving abilities. 13, 14 Good personal coping skills can counter the effect of stress to a certain extent, so that the strain can be alleviated. 15 Many studies have assessed the effect of a stressful life of a person on the outcomes of his career, especially in the medical field. [16] [17] [18] [19] Earlier reports suggested that the prevalence of stress among interns ranges from 11%-40%. 18, 19 The most negative impact on the residents' emotions occurs repeatedly in the middle of the internship year. 20, 21 Most of the publications unanimously reported that female interns are more severely affected with stress than male interns. 6, 21, 22 However, contradictory associations were reported locally and internationally between marital status and the prevalence of stress. 19, 21, 23 Many studies have investigated stress levels among undergraduate students 24, 25 and postgraduates residents. 26 However, minor attempts have been made to study the stress levels and pertinent causative factors among newly graduated physicians. In the present study, attempts have been made to investigate the prevalence of stress and its severity among physician interns of three Saudi university-based medical hospitals from three major regions (Riyadh, Dammam, and Jeddah) of Saudi Arabia. Also, attempts have been made to evaluate the possible correlations between the level of stress and possible stress-causing factors associated with sex, marital status, and stressful clinical rotations. 
Participants and methods

Data collection methods
An anonymous, self-administered questionnaire and bilingual (Arabic and English) Kessler 10 Psychological Distress (K10) instrument was employed to measure stress levels. 27 Questionnaires were distributed to a total of 550 participating interns and collected during different clinical rotations. All participating interns were informed of the objectives of the present study and given an explanation of the instrument. A nonrandom, convenient sampling technique was employed to collect the data due to the varied distribution of interns in three different hospitals and across specialties. All possible efforts were taken to cover all medical specialties in this study. All interns were allowed to respond at their convenience and available times, and their privacy was secured. Most importantly, participation was entirely voluntary. The K10 instrument has been widely used in populationbased epidemiological studies to measure current (1 month) distress, and is available in several languages including Arabic. 25 The K10 works without any substantial bias with respect to sex and educational level. The instrument has been designed to measure the severity and level of distress associated with psychological symptoms in population surveys. The K10 questionnaire consists of ten questions in the form of "how often in the past month did you feel ..." and offers specific symptoms such as "tired out for no good reason", "nervous", and "sad or responses to each question range from "none of the time" to "all of the time" and are scored from 1-5, respectively. The scores for all questions are summed to obtain a total score. The total scores are interpreted as follows: a score 20 is considered to represent no stress of any level; a score of 20-24 represents mild stress; a score of 25-29 represents moderate stress; and a score of 30-50 represents severe stress. Also, the questionnaire used in this study included some additional questions related to participants' sex, age, and marital status; the starting date of internship; clinical rotations; and the name of the hospital. The K10 questionnaire had good psychometric properties with a Cronbach's alpha of 0.89 (95% confidence interval [CI] =0.88-0.90).
statistical analysis
Numerical data were entered in Microsoft Excel and analyzed using SPSS ® Statistics, version 19.0 (IBM Corporation, Armonk, NY, USA). The prevalence of an outcome variable along with 95% CIs were calculated. Pearson's chi-square test and odds ratios (ORs) were used to evaluate and quantify the associations between a categorical outcome and the variables under consideration. The statistical significance level was maintained as P0.05 during the entire analysis.
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Results
A total of 404 interns (out of 550) of the three different university hospitals of the Saudi Kingdom who completed the K10 questionnaire were finally included in the present study, with a response rate of 74%. Among the studied population, 61.9% (number [n]=250) of interns were from KKUH, 20.0% (n=81) were from KAUH, and 18.1% (n=73) were from KFHU. The percentage of male participants was nearly double (62.9%; n=254) that of female participants (37.1%; n=150). The participants' demographic data are presented in Table 1 . The percentage of married interns was quite low (19.6%; n=79) compared to that of unmarried interns (80.4%; n=325). The highest number of participating interns was in the clinical rotation of medicine (25.7%; n=104), followed by surgery (20.5%; n=83), Ob/Gyn (19.1%; n=77), pediatrics (18.8%; n=76), elective clinics (9.9%; n=40), and emergency (5.9%; n=24). Surprisingly, the prevalence of stress among the interns was high (73.0%; n=295). This comprised mild (19.3%; n=78), moderate (18.8%; n=76) and severe (34.9%; n=141) stress levels ( Table 1 ). The interns of KKUH were under severe stress (31.6%). In KKUH, the prevalence of severe stress was higher (58.2%; n=46) among male interns than female interns (41.8%; n=33), whereas in KFHU, comparable levels of severe stress were found among the male (51.7%; n=15) and female (48.3%; n=14) interns. In contrast, the prevalence of severe stress was higher (50.6%; n=20) among female interns of KAUH compared to the male interns (39.4%; n=13). However, severe stress was slightly higher (by 9.1%) among the interns of KAUH compared to those of KKUH. Likewise, a higher (by 8.1%) prevalence of severe stress was found among the interns of KFHU compared to that of the interns of KKUH.
Interestingly, the stress levels among married interns (74.7%) and unmarried interns (72.6%) were comparable, and the difference was statistically insignificant (OR =0.89; CI =0.51-1.57; P=0.71). With regard to the role or effect of sex on the stress level, most of the male interns were affected by mild stress (OR =0.64; CI =0. 32 The prevalence of stress among the interns of all the three medical colleges in various clinical rotations was quite varied ( Table 3 ). The level of stress was highest in the clinical rotation of medicine (78.8%; n=82) followed by surgery (74.7%; n=62), pediatrics (72.4%; n=55), Ob/Gyn (70.1%; n=54), elective clinics (70.0%; n=28), and emergency clinics (58.3%; n=14). The OR of stress among the interns was highest in medicine (OR =2.66; CI =1.04-6.80), followed by surgery (OR =2.11; CI =0.81-5.45), pediatrics (OR =1.87; CI =0.72-4.85), Ob/Gyn (OR =1.68; CI =0.65-4.32), and elective clinics (OR =1.67; CI =0.58-4.79). The emergency clinical rotation was considered the reference category. Interestingly, stress levels among the interns and their corresponding clinics in all three hospitals were found to be significantly linearly correlated (r0.829; P0.041). The prevalence of moderate stress was highest in the medicine clinic (27.6%), followed by pediatrics (25.0%), Ob/Gyn (19.7%), surgery (14.5%), and emergency (5.3%). Similarly, the prevalence of severe stress followed the order of medicine (29.8%), Ob/Gyn (19.9%), pediatrics (17.0%), surgery (16.3%), and emergency (5.7%). In KKUH, the prevalence of severe stress in the medicine, surgery, Ob/Gyn, pediatrics, emergency, and elective clinics was 41.6% (n=9), 44.7% (n=17), 44.1% (n=15), 41.2% (n=14), 44.4% (n=4), and 56.3% (n=9), respectively. Similarly, the prevalence of severe stress in the medicine, surgery, Ob/Gyn, pediatrics, emergency, and elective clinics of KFHU was 43.8% (n=7), 50.0% (n=6), 54.5% (n=6), 42.9% (n=6), 33.3% (n=1), and 57.0% (n=4), respectively. However, in KAUH, the prevalence of severe stress in the medicine, surgery, Ob/Gyn, pediatrics, emergency, and elective clinics was 65.0% (n=13), 58.3% (n=7), 55.6% (n=5), 57.1% (n=4), 50.0% (n=1), and 70.0% (n=3), respectively ( Figure 1 ).
Discussion
Our previous studies have documented the stress levels among Saudi medical students, but not the junior doctors. 8, 25 In view of our previous findings, this study is an extension 
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stress in junior doctors during their training of our earlier reports. 8, 25 Here, in this study, we assessed the prevalence of stress during internship training programs among Saudi medical colleges. To the best of our knowledge, this is the first study exploring the stress levels among the newly graduated interns of Saudi Arabian medical colleges. This study is important and has future impacts, as there is a paucity of research on stress levels during medical internships in other countries. Only a few reports have been published about stress and depression levels among interns; although the prevalence of depression among medical students and residence doctors has been reported elsewhere. 5, 19, 22 Earlier, we reported that the prevalence of stress among Saudi medical students is quite high (63%), and that severe stress (25%) is the most frequent level. 25 The overall stress prevalence reported by medical interns in the present study is higher than what has been reported previously during medical graduation. The results indicated that only a small portion of the interns were affected with mild (19.30%) or moderate (18.81%) levels of stress, whereas a high proportion of interns (34.90%) had severe stress levels. These results were consistent with those of a report stating that high depressive symptoms were found in Brazilian medical students during medical education and training. 28 In another report, interns had the highest stress scores, both in total and across individual stress scale items, when compared with residents and graduate students. 29 The female interns had a marginally higher prevalence of stress than their male counterparts (OR =2.64; CI =1.59-4.39; P=0.0002). The results were similar to those of a previous local study that reported a higher prevalence of stress among female medical students (OR =2.3; P0.0001). 30 The findings were also consistent with international reports, in which female medical trainees reported more stress than male trainee doctors during their postgraduate training years. 30, 31 The sex variation in stress status in Saudi medical graduates and interns could be a reflection of the usual trend of a high prevalence of depression in females in the general population. 32 The prevalence of stress in Saudi females may be attributed to multiple factors, which include social, cultural, and religious factors. The Saudi culture does not allow intermingling of the sexes. Hence, Saudi female students commonly maintain a proper distance from males or isolate themselves from "male related/involved" activities at their workplaces. 33 Also, since most of the females are maintaining family life, they need to make an extra effort to maintain their seamless medical profession and generally they struggle to get appropriate postgraduate degrees in the medical profession. A lower percentage of female doctors achieve a specialist or consultant position than their male counterparts, despite having similar qualifications and years of experience. 34 An international study reported that female trainees from a medicine background experience more stress than males for their choice of medicine as a career versus home (family life). 31, 35 Therefore, female interns might be striving harder to reach their goals with much longer physical and mental hours spent coping with work and family needs. This might be a promoting factor for the higher prevalence of stress among female interns when compared to male interns.
Marital status did not have any effect on the stress scores among the Saudi interns in this study. This result is consistent with that of previous local studies, which showed no significant association between the marital status of medical students and stress prevalence. 36, 37 Also, an international study failed to observe any differences in depression and anxiety scores among the married and unmarried doctors. 38 In contrast, married Saudi dental students perceived more stress than the unmarried students. 39, 40 However, several studies from Western countries have indicated that marriage is a protective factor against depression. 41, 42 Marriage is a socially supported, stable, and enduring relationship that acts as a sort of insurance against psychological illness. 43 Hence, a published study reported that the supportive relationship had a protective effect against functional disability as a risk factor for developing depression in the future. 44 We also evaluated stress in different training clinics in all three hospitals. This study is unique as, to our knowledge, there are no previous studies focused on the stress related to the clinic of internship. The findings of this study demonstrated that the levels of stress varied among different training clinics. The interns in the medical rotation reported the highest level of perceived stress, which was significantly higher than those among the interns from other clinics in all three hospitals. The second most stressful training clinics were surgery at KKUH, pediatrics at KAUH, and surgery and Ob/Gyn at KFHU. However, the prevalence of severe stress was highest in the surgery clinic followed by the medicine clinic in all three hospitals (Figure 1) . The stress levels among the interns in different clinics may be due to the fierce competition lying ahead in the form of medical specialty and postgraduate entrance examinations. The different specialties chosen by interns for their careers are an important determinant of future planning of the workforce of health care services. 45, 46 Two recent local reports stated that the specialty most preferred by male students was surgery, followed by medicine, while the specialty most preferred by female students was surgery, followed by pediatrics. 47, 48 The factors that contribute to the choice of medical specialty include exposure during the internship year (whether there was exposure to the different subspecialties during internship) and the types of rotations. 49 In addition, careers in medicine have been known to be stressful. 50 Medical internship training is a stressful course, characterized by frequent encounters with severely ill patients, diagnostic challenges, intellectual content, satisfaction in deepening the study of patients, ambulatory practice, the opportunity to be involved in the psychological and social aspects of medicine, and the desire to contribute to the community. 51, 52 On the other hand, students who choose surgical specialties justify their choice in terms of the opportunity to perform practical procedures and operations, as well as the associated prestige of surgery within the medical profession. 53 Overall, reasonable levels of stress may not have a negative impact on successful internship training. However, excessive levels of stress might be harmful to a physician's life and clinical practice. 54 The increased levels of stress indicate a decrease in the physician's psychological health, which could impair the students' behavior, diminish their learning, and affect the care of patients. 55 Stebbing et al 56 indicated that work-related stress can affect a doctor's health and result in poor morale, motivation, communication, and decision making, as well as poor relationships with colleagues. Hence, students under severe stress need help and subsequent interventions in terms of appropriate diagnosis, counseling, and even medications, to cope with their stress and depression levels. International efforts to decrease stress and improve job satisfaction among interns have been made, such as reducing working hours, increasing workplace flexibility, and providing career advice and educational resources. 57, 58 This cross-sectional study was based on a convenient sampling method and self-reported information provided by the participating interns. Therefore, there is some potential for possible reporting biases, which may have occurred because of the respondents' interpretation of the questions or desire to report their emotions in a certain way, or simply due to the inaccuracies of responses. However, the increased stress prevalence among the interns is an alarming sign. Another longitudinal study should be carried out with a cohort of interns to investigate the levels of stress and other associated factors including help from supervisors, team spirit, autonomy, job satisfaction, family relationships, transportation, working hours, and workplace flexibility.
Conclusion
This study showed a relative high prevalence of stress among new Saudi medical graduates during their internship. The findings suggest that there are high levels of perceived stress in the medical clinical rotation, followed by surgery during the period of internship. The findings also demonstrated that females perceived a higher level of stress than males. This study may be helpful for devising interventions to be implemented on the campuses to provide social and psychosocial support and counseling to reduce stress during the internship period. This study is also useful for encouraging the college faculty and staff to work in collaboration with the interns and develop appropriate support services during the internship period.
